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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is an antenna control system for remote control for performing broadband data transmission 
between the base stations which carry out remote control of a mobile station and this mobile station. To 
said mobile station The 1st location measurement means which measures the location of this mobile 
station, and a positional information transmitting means to transmit the positional information measured 
with this 1st location measurement means to said base station, The 1st directional antenna which 
receives the broadband data from said base station, It has the 1st antenna control means which follows 
the arrival direction of this broadband data based on the broadband data received with this 1st directional 
antenna. In said base station A positional information receiving means to receive the positional 
information of said mobile station transmitted from said mobile station, The antenna control system for 
remote control characterized by what it has for the 2nd directional antenna for transmitting said 
broadband data, and the 2nd antenna control means which turns said 2nd directional antenna in the 
direction of said mobile station based on the positional information acquired from said mobile station. 
[Claim 2] Said 1st antenna control means is an antenna control system for remote control according to 
claim 1 characterized by being a means to control the direction of said 1st directional antenna so that the 
level of the broadband data received with said 1st directional antenna serves as max. 
[Claim 3] It is the antenna control system for remote control according to claim 1 or 2 characterized by 
said 1st antenna control means following the arrival direction of said broadband data based on this data 
for tailing at the broadband data received with said 1st directional antenna including the data for tailing. 
[Claim 4] claims 1-3 characterized by said 1st antenna control means including a means to follow the 
arrival direction of said broadband data based on the variation rate of said mobile station further - the 
antenna control system for remote control given in either. 

[Claim 5] claims 1-4 characterized by said positional information transmitting means and said positional 
information receiving means being means to mind a nondirectional antenna, and to transmit and receive 
positional information - the antenna control system for remote control given in either. 
[Claim 6] claims 1-5 characterized by for said base station to have the 2nd location measurement means 
which measures the location of this base station further, and for said 2nd antenna-control means to 
control said 2nd directional antenna based on the location of the base station obtained from said 2nd 
location measurement means, and the location of the mobile station obtained from said positional- 
information transmitting means ~ the antenna-control system given in either for remote control. 
[Claim 7] claims 1-6 characterized by said 1st and 2nd location measurement means being means to 
measure tiie location of said mobile station and a base station based on the positional information 
received from the satellite - the antenna control system for remote control given in either. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the antenna control system for remote control 
used for the remote handling system of the uninhabited mobile station used by a risk work area etc. 
about the antenna control system for remote control. 
[0002] 

[Description of the Prior Art] The technique which operates a mobile by remote control from an 

actuation side to JP,63-26140,U through the omnidirectional antenna formed in the mobile and actuation 
side as an example of this kind of technique is indicated. Even if a mobile side exists in which direction 
of bearing, in view of an actuation side, this forms an omnidirectional antenna in both an actuation side 
and a mobile so that a mobile can be confroUed. 

[0003] On the other hand, an example of the satellite communication station system for mount is 
indicated by JP, 5-34403 3, A. Drawing 3 is this satellite communication office structure-of-a-system Fig. 
for mount. The low noise amplifier 102 which amplifies the signal to which this system received with an 
antenna 101 and this antenna 101, The receiving mixer 103 which carries out frequency conversion of 
the signal after this magnification, and the demodulator 104 which restores to the signal by which 
frequency conversion was carried out, The modulator 105 with which baseband signaling is modulated, 
and the transmit-frequencies frequency converter 106 with which frequency conversion of the 
modulated signal is carried out, 107 which the signal by which frequency conversion was carried out is 
amplified and is supplied to an antenna 101, It consists of the miniaturized antenna 108 which receives 
the positional information from a satellite, positional information positioning equipment 109 which 
positions the location of a vehicle based on the received positional information, and control supervisory 
equipment 110 turned in the direction of the satellite which asks for an antenna 101 based on a 
positioning result, for example, a desired geostationary satellite. 

[0004] This system monitors the location of a vehicle continuously based on the positional information 
from a satellite, and always turns an antenna 101 to a desired geostationary satellite etc. based on that 
location. 
[0005] 

[Problem(s) to be Solved by the Invention] However, broadband data, such as an image from the camera 
carried in the mobile, are transmitted, and when it is going to perform remote control of a mobile, 
looking at an image, the technique of JP,63-26140,U cannot be used. 
[0006] That is because it is difficult to transmit broadband data, such as an image, with an 
omnidirectional antenna. That is, an output must be raised in order that a noise level may go up in 
transmission of broadband data. However, since a powerful signal will be transmitted also in the 
unnecessary direction if the signal of high power is transmitted with an omnidirectional antenna, a not 
much powerful electric wave cannot be transmitted with an omnidirectional antenna from a viewpoint of 
a deployment of an electric wave. 

[0007] Then, when transmission of a high power signal was required, broadband data were transmitted 
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through the relay base. In this case, there is a fault of needing a relay base. 
[0008] On the other hand, the technique of IP,5-344033,A was a technique for always turning an 
antenna to the station which stood [ geostationary satellite ] it still, since the electric wave from a 
geostationary satellite etc. covered the large whole range, for example, Japan, what is necessary is just to 
have turned the antenna by the side of a mobile in the direction of a geostationary satellite etc., and 
antennas, such as a geostationary satellite, did not need to be turned in the direction of a mobile. 
[0009] However, it is necessary it not only to turn the antenna of a mobile station in the direction of a 
base station, but the electric wave transmitted to a mobile station from a base station in the remote 
handling system of a mobile station, and to turn the antenna of a base station in the direction of a mobile 
station, since it has directivity. 

[0010] For this reason, the technique of JP,5-344033,A cannot be used for remote control of a mobile 
station as it is, 

[001 1] Then, the purpose of this invention is to offer the antenna control system for remote control 
which can secure the circuit between a mobile station and a base station, even if it does not prepare a 
relay base. 
[0012] 

[Means for Solving the Problem] In order to solve said technical problem, this invention between the 
base stations which carry out remote control of a mobile station and this mobile station It is an antenna 
control system for remote control for performing broadband data transmission. To said mobile station 
The 1st location measurement means which measures the location of this mobile station, and a 
positional information transmitting means to transmit the positional information measured with this 1st 
location measurement means to said base station, The 1st directional antenna which receives the 
broadband data from said base station, It has the 1st antenna control means which follows the arrival 
direction of this broadband data based on the broadband data received with this 1st directional antenna. 
In said base station A positional information receiving means to receive the positional information of 
said mobile station transmitted from said mobile station. It is characterized by what it has for the 2nd 
directional antenna for transmitting said broadband data,, and the 2nd antenna control means which turns 
said 2nd directional antenna in the direction of said mobile station based on the positional information 
acquired from said mobile station. 

[0013] Furthermore, as for said base station, this invention has the 2nd location measurement means 
which measures the location of this base station further, and it is characterized by said 2nd antenna 
control means controlling said 2nd directional antenna based on the positional information of the base 
station obtained from said 2nd location measurement means, and the positional information of the 
mobile station obtained from said positional information transmitting means. 
[0014] 

[Embodiment of the Invention] According to this invention, based on the positional information of the 
mobile station transmitted from the mobile station to the base station, a base station tums a self 
directional antenna in the direction of a mobile station, and transmits broadband data to a mobile station. 
This broadband data is received by the mobile station, and a mobile station is controlled so that a self 
directional antenna is always suitable in the direction of a base station based o n t his signal.' \ 
[0015] Furthermore, based on the both sides of the positional information of the base station measured 
by this location measurement means, and the positional information of the mobile station obtained from 
the mobile station, the location of a mobile station can be more correctly measured by forming a location 
measurement means also in a base station. 

[0016] Hereafter, it explains, referring to an accompanying drawing about the example of this invention. 
Drawing 1 is the block diagram of the 1st example of the antenna control system for remote control 
concerning this invention. 

[0017] Especially this system is a remote handling system of the uninhabited mobile station used by a 
risk work area etc, therefore is equipped with the video camera which catches the situation of the 
circumference of it with an image to a mobile station, transmits that image to a base station through the 
antenna for image transmission, and this image is received through the same antenna for image 
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transmission, and it carries out remote control of the mobile station in a base station, looking at that 
image in a base station. And the technique for always opposing both antennas for image transmission is 
this invention. 

[0018] The antenna control system for remote control consists of a mobile station 1 and a base station 



J0019] The GPS (Gloval Positioning System) antenna 2 with which a mobile station 1 receives the 
positional information from a satellite, The positional information positioning equipment 3 which 
positions the location of a local station based on the positional information acquired with this GPS 
antenna 2, The antenna 4 for image transmission, and the azimuth-axes drive motor 5 into which bearing 
of the antenna 4 for image transmission is changed, The elevation angle shaft drive motor 6 into which 
the elevation angle of the antenna 4 for image transmission is changed, and the gyroscope sensor 7 
which detects bearing of a mobile station 1, The tilt-angle measuring instrument 8 which measures the 
tilt angle of a mobile station 1, and the transmitter-receiver 9 and omnidirectional antenna 10 for 
transmitting and receiving positional information etc. between base stations 21, The antenna control 
equipment 1 1 which drives the azimuth-axes drive motor 5 and the elevation angle shaft drive motor 6, 
and controls the sense of the antenna 4 for image transmission, It consists of a transmitter-receiver 13 for 
images which performs transmission of the image data which caught the surrounding situation of a 
mobile station 1 with the video camera 12 caught with an image, and the video camera 12, and reception 
of the image data from a base station 21 through the antenna 4 for image transmission. 
[0020] The azimuth-axes drivj jnptor 23 into which a base station 21 changes bearing of the antenna 22 
for image transmission, and the antenna 22 for image transmission. The antenna control equipment 25 
which drives the elevation angle shaft ^ rive motor 24 into which the elevation angle of the antenna 22 
for image transmission is changed, and the azimuth-axes drive motor 23. and the elevation angle shaft 
drive motor 24, and controls the sense of the antenna 22 for image transmission, The transmitter- 
receiver 26 and omnidirectional antenna 27 for transmitting and receiving positional information etc. 
between mobile stations 1, The transmitter-receiver 29 for images which performs transmission of the 
non-modulating signal outputted from the signal generator 28 which generates a non-modulating signal, 
and a signal generator 28, and reception of the image data from a mobile station 1 through the antenna 
22 for image transmission. It consists of a picture monitor 30 as which the image received with the 
transmitter-receiver 29 for images is displayed, 

[0021] Next, actuation of this system is explained. First, if the positional information from a satellite is 
received by the mobile station 1 with positional information positioning equipment 3 through the GPS 
antenna 2, with positional information positioning equipment 3, the LAT, the LONG, and the advanced 
information on a local station 1 will be measured based on the positional information. And the 
measurement result is sent to antenna control equipment 11. 

[0022] Antenna control equipment 1 1 transmits the LAT, the LONG, and the advanced measurement 
result of this local station 1 to a base station 21 through a transnutter-receiver 9 and an onmidirectional 
antenna 10. 

[0023] The low rate bit of lOkBPS extent from IkBPS (Bit Per Second) is used for transmission of this 
measurement result. Thereby, use of the low antenna of gain is possible as an object for transmission of 
this measurement result, and that directivity uses the omnidirectional antenna 10 distributed uniformly 
horizontally [ all ], i.e., an omnidirectional antenna. Under the present circumstances, the directivity to 
the direction of an elevation angle of this omnidirectional antenna 10 is set as about 40 degrees from 20 
degrees. This is because the inclination of mobile station 1 self assumed it as ten - about 20 degrees, and 
when inclining more than this, it sets up the directivity of the direction of an elevation angle still more 
widely. 

[0024] With these means, whether bearing of the mobile station 1 seen from the base station 21 even if 
changes or a'mobile station 1 inclines, a circuit can be secured, and the location of a mobile station 1 can 

be given to a base station 21. 

[0025] In a base station 21, it is received by the onmidirectional antenna 27 and the positional 
information of the mobile station 1 transmitted from the onmidirectional antenna 10 is sent to antenna 
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control equipment 25 through a transmitter-receiver 26. 

[0026] With antenna control equipment 25, from the positional information of a mobile station 1, 
bearing of the mobile station seen from the base station 21 and an elevation angle are computed, the 
azimuth-axes drive motor 23 and the elevation angle shaft drive motor 24 which are attached in the 
antenna 22 for image transmission drive, and the antenna 22 for image transmission is turned in the 
direction of a mobile station 1. 

[0027] A step motor is used for the azimuth-axes drive motor 23 and the elevation angle shaft drive 
motor 24. Thereby, the include angle of the azimuth axes of the antenna 22 for image transmission and 
the include angle of an elevation angle shaft can be recognized by calculating a drive step. 
[0028] At this time, a non-modulating signal (a frequency is a frequency in the transmit-frequencies 
band of image data) is transmitted to a mobile station 1 as a signal for step truck tailing over a mobile 
station 1 through the transmitter-receiver 29 for images, and the antenna 22 for image transmission from 
a signal generator 28 . 

[0029] Since the antenna 22 for image transmission is an antenna which receives the image data 
transmitted from a mobile station 1, high gain is required for it Then, it is the thing of 1.5 beam width 
and constitutes from 50GHz of use frequency bands. 

[0030] Antenna control equipment 25 notifies that the antenna 22 for image transmission is suitable in 
the direction of a mobile station 1 to a mobile station 1 through a transmitter-receiver 26 and an 
omnidirectional antenna 27, after control of the antenna 22 for image transmission is completed. 
[0031] And this signal is sent to antenna control equipment 1 1 through the omnidirectional antenna 10 
and transmitter-receiver 9 of a mobile station 1 . 

[0032] Antenna control equipment 1 1 turns the antenna 4 for image transmission of a mobile station 1 in 
the direction of a base station 21 with a step tracking system based on the signal level of the signal for 
step trucks transmitted from the antenna 22 for image transmission of a base station. 
[0033] A step tracking system receives the other party's signal (non-modulating signal generated with 
the signal generator 28 of a base station 21 in this example) here, catches the level of the signal here as a 
gradual value, and says turning the antenna of a local station in the direction of a base station 21 in the 
direction in which the level serves as max, i.e., turning the antenna 4 for image transmission of a mobile 
station 1 in this example, to it. 

[0034] Thereby, the circuit using the antenna 4 for image transmission of a mobile station 1 and the 
antenna 22 for image transmission of a base station 21 is established. This circuit is mainly used for 
image transmission. 

[0035] In this example, in order to suppress the effect of the circuit on vibration of a mobile station 1 
and rapid fluctuation at the antenna 4 for image transmission to the antennas 22 for image transmission 
being 1.5 beam width, the antenna of 15 to about 20 degrees is used for beam width. 
[0036] When this antenna 4 for image transmission is driven with a step tracking system and the peak of 
receiving level is caught, antenna control equipment 1 1 makes internal memory (un-illustrating) 
memorize the value which added the bearing axial angle of the antenna 4 for image transmission at that 
time to the value of the tilt-angle measuring instrument 8 attached in the antenna 4 for image 
transmission, and the gyroscope sensor 7 for bearing detection as elevation angle initial value and 

azimuth initial value, respectively. ' — — • , ■ — ► 

[0037] And after that, based on the signal of the tilt-angle measuring instrument 8 accompanying a 
motion of a mobile station 1, and the gyroscope sensor 7, antenna control equipment 1 1 controls the 
elevation angle shaft drive motor 6 and the azimuth-axes drive motor 5 so that an elevation angle and an 
azimuth serve as elevation angle initial value and azimuth initial value. 

[0038] About the azimuth-axes drive motor 5, in order to lessen effect of the drift error of the gyroscope 
sensor 7 for bearing detection, using the stop time of a mobile station 1, a step truck is performed 
suitably and resetting of bearing of the antenna 4 for image transmission is performed. 
[0039] Thus, by being controlled so that the antenna 4 for image transmission for mobile station 1 and 
the antenna 22 for image transmission for base station 21 always face each other, image di splay of the 
image around the mobile station 1 photoed with the camera 12 of a mobile station 1 is cafnea"ourgood 
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by the picture monitor 30 of a base station 2 L 

[0040] Next, the 2nd example is explained. Drawing 2 is the block diagram of the 2nd example. In 
addition, the same number is attached about the same component as the 1st example, and the explanation 
is omitted. 

1 [0041] The point that the 2nd example differs from the 1st example is a point of having formed the GPS 
antenna 31 same with having prepared in the mobile station 1, and positional information positioning 
equipment 32 in the base station 21. Others are the same as that of the 1st example. 
[0042] Thus, since a relative value with the location of the base station 21 which measured the location 
of the mobile station 1 measured with positional information positioning equipment 3 through the GPS 
antenna 2 with positional information positioning equipment 32 through the GPS antenna 3 1 in antenna 
control equipment 25 in the base station 21 can estimate by constituting, the antenna 22 for image 
transmission by the side of a base station 21 can be turned to a mobile station 1 side with a more 
sufficient precision. 

J [0043] 

/^[Effect of the Invention] The 1st location measurement means which measures the location of this 
/ mobile station to a mobile station according to this invention, A positional information transmitting 
means to transmit the positional information measured with tibis 1st location measurement means to said 
base station. It has the 1st directional antenna which receives the broadband data from a base station, 
and the 1st antenna control means which follows the arrival direction of this broadband data based on 
the broadband data received with this 1st directional antenna. A positional information receiving means 
to receive the positional information of the mobile station transmitted to die base station from the mobile 
station, Since it constituted so that it might have the 2nd directional antenna for transmitting broadband 
data, and the 2nd antenna control means which tums the 2nd directional antenna in the direction of a 
mobile station based on the positional information acquired from the mobile station, Even if it does not 
prepare a relay base, it becomes possible to secure the circuit between a mobile station and a base 
station. 

. [0044] Furthermore, it has the 2nd location measurement means which measures the location of a base 
station to a base station, and the 2nd antenna control means can turn the 2nd directional antenna 22 by 
the side of a base station to a mobile station 1 side with a more sufficient precision by controlling said 
2nd directional antenna based on the positional information of the base station obtained from the 2nd 

. location measurement means, and the positional information of the mobile station obtained from the 

J positional information transmitting means of a mobile station. 



[Translation done.] 
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